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ABSTRACT 


A  preliminary  list  of  Ta  i  terms,  accounting  for  most  of  the  strong  arc  lines,  is 
presented.  The  low  4F  and  4P  terms  and  the  metastable  6D  and  4D  terms  are 
identified  with  those  to  be  expected  theoretically  from  the  electron  configurations 
5d*>Qs  2  and  5d4-6s. 
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I.  INTRODUCTORY  NOTE 

The  arc  and  spark  spectra  of  tantalum  have  been  observed  at  the 
Bureau  of  Standards  from  2,000  A  in  the  ultraviolet  to  10,300  A  in 
the  infrared.  These  spectra  are  exceedingly  rich  in  lines  and  the  work 
of  compiling  the  wave  lengths  and  separating  them  according  to  the 
degree  of  ionization  of  the  emitting  atoms  is  still  incomplete.  Many 
of  the  arc  lines  are  clearly  complex,  but  are  not  sufficiently  resolved  on 
our  plates  to  give  their  exact  structure.  Zeeman  effects  for  many 
of  the  tantalum  lines  have  been  observed  also,  but  only  a  few  of  them, 
apparently,  are  based  on  the  gr-values  of  simple  (LS)  coupling. 

With  the  aid  of  these  new  data,  we  have  been  able  to  classify  most 
of  the  strong  Ta  i  lines,  including  those  that  are  complex.  The  terms 
upon  which  this  classification  is  based  are  given  in  the  table  below 
and  are  offered  at  this  time  in  response  to  several  requests  that  have 
been  made  of  the  Bureau  of  Standards  for  them.  Theoretically  the 
terms  result  from  the  interaction  of  five  valence  electrons  which 
occupy  the  O  and  P  shells.  In  the  unexcited  state  of  the  atom  the 
electrons  form  the  configuration  5d  3  •  6s2  from  which  arise  the  even 
terms  4F,  4P,  2H,  2G,  etc.  The  configuration  5c/4. 6s  gives  the  met- 
astable terms  6D,  4D,  4H,  4G,  2I,  etc.  The  more  prominent  terms 
of  these  groups  have  now  been  found  and  it  is  their  combinations 
with  higher  odd  terms  that  account  for  most  of  the  strong  Ta  i  lines. 
At  this  stage  of  the  analysis,  it  is  not  possible  to  arrange  with  cer- 
tainty these  odd  terms  into  multiplet  groups  and  to  assign  specifi- 
cally to  each  its  electronic  origin.  Accordingly,  in  this  preliminary 
note,  the  odd  terms  are  designated  only  by  their  inner  quantum 
numbers,  affixed  to  the  letters  Z,  Y,  X,  etc.,  except  in  a  few  instances 
where  the  term  character  is  clearly  indicated  by  the  Zeeman  effect. 
The  numerical  values  of  the  terms  are  arbitrarily  based  on  the  assump- 
tion that  the  lowest  term  is  4F^  =  0.00. 
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II.  TERM  TABLE  FOR  Ta  I 


Term  type 

V 

Term  type 

V 

4FW 

0.0 

Vfe 

26,  960.  4 

4F2^ 

2,  010.  0 

Uk 

28,  133.  9 

4F3^ 

T2^ 

28,  188.  4 

4F^ 

5,  621.  0 

4D^ 

28,  862.  1 

4Poh 

6,  049.  4 

~&ht 

30,  894.  7 

4Pih 

6,  068.  9 

Q2H 

31,  600.  9 

^2H 

Pfo 

31,  961.  4 

0& 

32,  486.  8 

4V0y2 

4D^ 

9,  975.  8 

Ni* 

34,  792.  2 

4D2^ 

9,  253.  5 

M§^ 

35,  707.  3 

4D3^ 

10,  690.  3 

Ll^ 

35,  876.  5 

K§h 

36,  069.  2 

6Doh 

9,  759.  0 

6D1H 

10,  950.  2 

Z§h 

23,  926.  7 

6D2H 

11,243.  6 

Y334 

24,  981.  8 

6I^ 

12,  234.  7 

x§^ 

26,  585.  9 

6E>4K 

13,  351.  5 

W$* 

27,  780.  6 

Vfe 

28,  182.  6 

z§^ 

23,  355.  4 

Ufca 

29,  723.  0 

Yo3^ 

24,  516.  7 

T334 

30,  015.  6 

4D§^ 

25,  512.  6 

R§^ 

33,  197.  7 

2Qta 

26,  866.  0 

Q§^ 

35,  858.  8 

W§H 

38,  994.  3 

P314 

37,  143.  3 

Zf^ 

24,  243.  4 

o§^ 

38,  253.  3 

Yi^ 

24,  739.  0 

N§^ 

39,  526.  7 

Xfj^ 

26,  363.  7 

Mfc 

39,  596.  1 

Wi« 

26,  590.  0 

L§^ 

40,  755.  8 

^m 

28,  689.  4 

Kfe 

43,  177.  2 

4Pf>s 

31,  066.  4 

Zlj^ 

25,  185.  9 

4S!^ 

30,  664.  7 

Yljjj 

25,  926.  3 

V!m 

31,  871.  4 

Xl^ 

27,  733.  4 

U!k 

35,  487.  2 

Wfc 

28,  766.  6 

Tih 

36,  013.  9 

v& 

30,  021.  2 

Rij^ 

37,  523.  6 

u?H 

34,  094.  6 

Ql^ 

39,  587.  8 

Tly2 

43,  090.  3 

z2^ 

22,  047.  5 

Yfc 

25,  181.  1 

3Z-2H 

26,  219.  6 

W°2H 

26,  794.  8 
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